Low plasma levels of factor VIIc and antigen are more strongly associated with the 10 base pair promoter (-323) insertion than the glutamine 353 variant.
In a group of 705 healthy middle-aged men, we have examined the relationship between plasma levels of Factor VII (FVII) c and Factor VII antigen (FVIIag) and two polymorphisms in the FVII gene. One polymorphism alters arginine at position 353 to glutamine (R/Q), and the other is the result of a 10 base pair (bp) insertion in the promoter region at position -323 from the start of translation (0/10bp). The frequency for the Q allele was 0.105 (95% CI 0.09-0.12) and for the 10bp allele was 0.117 (95% CI 0.10-0.13). Men who were carriers of either of the rare alleles had levels of FVIIc and FVIIag that were approximately 20% lower than non-carriers, and both of these effects were highly statistically significant (p < 0.0001). Strong allelic association was observed between the two polymorphisms, with R and 0 bp being on the same chromosome in 96% of cases, and Q and 10 bp being on the same chromosome in 90% of cases where this could be determined unambiguously (Delta = 0.92, chi 2 = 1206, p < 0.0001). This strong allelic association created three major genotype groups which were found to have significantly different levels of FVIIc (p < 0.001). In the 547 men homozygous for both common alleles (R/R & 0/0), mean (SD) FVIIc was 101 (29) as compared with 85 (30) in the 20 men with the genotype R/R & 0/10 and 81 (23) in the 126 men with the genotype R/Q & 0/10, suggesting a larger lowering effect associated with the 10 bp allele (16%) compared to the Q allele (an additional 4%). The lowering effect on FVII associated with the 10 bp allele remained statistically significant after adjusting for the effect of the Q allele (p = 0.004 for FVIIc and p = 0.06 for FVIIag), but the effect associated with the Q allele was no longer significant after adjusting for the 10 bp allele, suggesting that the strongest effect on levels of FVIIc was associated with the 0/10 bp genotype. In the sample overall, plasma FVIIc was associated positively with serum triglyceride concentration and the slope of this relationship was significantly greater in those with the genotype R/R compared to the other groups combined (0.12 versus 0.02, p = 0.008) with differences of similar size seen in the 0/0 compared to 0/10 + 10/10 groups. However, using the combined genotype, the slope of this relationship in the R/R & 0/10 group was 0.38 and was significantly steeper (p = 0.01) than in the other two groups who did not differ in this respect (slopes 0.11 and 0.08). This effect was seen on four subsequent annual examinations, and was also evident in the relationship between FVIIag and triglyceride concentration (p = 0.003 for difference between groups measured at baseline only). These data suggest that part of the previously described effects on FVIIc levels associated with the R/Q polymorphism may be explained by genetic variation in the promoter region of the FVII gene.